PACS numbers: 71.10.Ca In a recent Letter [1], Shukla and Eliasson reported a new attractive force between ions in degenerate quantum plasmas. This interesting result has potentially significant implications, as it can lead to formation of ion clusters in quantum plasmas, even at densities a few times below the solid density [2] . The suggested important consequence is the modification of the ignition criterion in the fast ignition schemes in inertial confinement fusion.
In a recent Letter [1] , Shukla and Eliasson reported a new attractive force between ions in degenerate quantum plasmas. This interesting result has potentially significant implications, as it can lead to formation of ion clusters in quantum plasmas, even at densities a few times below the solid density [2] . The suggested important consequence is the modification of the ignition criterion in the fast ignition schemes in inertial confinement fusion.
It is not surprising that this result has already prompted a lively discussion in the literature [3, 4] . One of the reasons is that this prediction is a theoretical one, with no experimental verification done so far. Moreover, the generalized quantum hydrodynamical model used to obtain this result ignores some physics that, when taken into account, may significantly affect the predicted attractive force. Namely, this model, as any hydrodynamical model, completely misses kinetic effects, which in case of degenerate electrons are known to lead to the Kohn singularity in the dielectric response function, which in turn leads to Friedel oscillations in the potential of a charge screened by degenerate electrons [5, 6] . The depth of (at least some of) the potential wells associated with the Friedel oscillations could be comparable or even exceed the maximum depth of the potential well obtained within the generalized hydrodynamical model of Ref. [1] , as the latter is rather shallow. It is thus important to compare the potentials produced by both models to establish whether and when the predicted attractive part of the Shukla-Eliasson's (SE) screened ion potential is important relative to the attractive parts of such "Kohn" potential predicted by the kinetic model.
The generalized quantum hydrodynamical model (GQHD model) used in Ref. [1] yields a potential φ SE whose shape depends on the coupling parameter α of the electron gas with exchange interaction and correlations taken into account [1] :
where a B = 2 /e 2 m is the Bohr radius, and r 0 = n
is the average inter-electron distance in the plasma. The * Electronic address: y.tyshetskiy@physics.usyd.edu.au most interesting case is α > 1/4, when the resulting potential φ SE has an attractive part. This happens in a limited range of a B /r 0 (see Fig. 2 ). For α > 1/4, φ SE has the following dependence on the dimensionless distance R = r √ 3ω pe /v F from the test charge (here ω pe is the electron plasma frequency, v F = 3π 2 1/3 /mr 0 is the electron Fermi velocity):
with
, and α 0 is the coupling parameter of an electron gas with exchange interactions and correlations neglected (ideal electron gas), α 0 = 9/π 5 1/3 (r 0 /a B ). The attractive part of φ SE α>1/4 is most pronounced when the coupling parameter α is at its maximum, α ≈ 0.627 at a B /r 0 ≈ 0.15, corresponding to n 0 ≈ 2 × 10 22 cm −3 , a few times below solid densities [2] .
The quantum kinetic model (Wigner model) [5, [7] [8] [9] accounts for (i) electron degeneracy (via the explicit form of Fermi-Dirac distribution of electrons at equilibrium), (ii) quantum recoil (explicitly included in the Wigner equation), and (iii) kinetic effects arising from the shape of the degenerate electron distribution function (e.g., Kohn singularity in the static response function [5, 10] ). Yet this model, in its simplest form, ignores electron exchange interaction and correlations. The potential φ
Kohn of a test charge Q, yielded by this model is
where K = kv F / √ 3ω pe . Due to the Kohn singularity of ε(0, K) at K = 3/α 0 , the potential (3) has an oscillatory structure at sufficiently large R, i.e., far from the test charge (Friedel oscillations) [5] .
Both potentials (2) and (3) have attractive parts: φ has a series of potential wells associated with Friedel oscillations (see Fig. 1 ). The reasons behind these wells are, however, different. The well in φ 
and for φ Kohn (R), we have R
This gives
The dependence of η on a B /r 0 is shown in Fig. 2 . It is seen from Figs 1 and 2 that the depth ratio of the SE attractive potential well and of the first attractive well in the "Kohn" potential is less than unity, for all plasma densities including that at which the Shukla-Eliasson's attraction is predicted to be the strongest (at the maximum of α).
This suggests that the proper treatment of charge shielding should necessarily be a kinetic one, as the GQHD treatment does not take into account the important (and dominant) part of the attractive force. Another reason that warrants a kinetic treatment of the problem is that the GQHD model's response is only valid for kλ F ≪ 1 [8] , where λ F = v F /ω pe is the ThomasFermi length. Yet in Ref. [1] the test charge potential was obtained through integrating its Fourier transform φ k = 4πQ/k 2 ε(0, k) over the entire range of k from 0 to ∞, despite the fact that ε(0, k) given by their GQHD model is not valid at large k. A fully kinetic treatment is free from this limitation, yielding the response that is valid for any k. However, a proper way of accounting for exchange interaction and correlations within the framework of kinetic theory is not yet fully developed. Further work in this direction is being done and results will be reported elsewhere.
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